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Abstract 
The Technological innovation capability of enterprises in Hebei Province lags behind the enterprises in 
Beijing and Tianjin,the main reasons include irrational industrial structure, inadequate investment in 
research, innovation soft environment not good enough. Hebei Province should absorbe the innovative 
resources from Beijing and Tianjin based on the characteristics of innovative elements. The enterprises in 
Hebei Province should improve the technological innovation capability by constructing regional 
innovation system with Beijing and Tianjin, transform and upgrade traditional industries, fostering the 
strategic new industries. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Harbin University 
of Science and Technology. 
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Enterprises is the main body of technological innovation and play an important role in promoting 
local economic and social development. The enterprises in Hebei Province must improve the 
technological innovation capability because the industrial planning position of Hebei Province is a raw 
materials and chemical industry base, a modern agricultural base and important tourist resort area, is the 
R&D conversion and processing facilities base of high-tech and advanced manufacturing industries of 
Beijing and Tianjin. There are two ways to improve the enterprises’ technological innovation capability 
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of Hebei Province: one is to integrate the Province’s innovation resources for independent innovation. 
This approach is difficult to be the main way in a short time to Hebei Province’s enterprises because there 
are many problems in the current scientific and technological resources and research foundations. Second, 
by taking advantage of the external innovation resources, including outside the Province and foreign, 
through the introduction, digestion and absorption to re-innovation to improve the enterprise’s 
technological innovation capability. Because of the powerful innovate ability of the enterprises in Beijing 
and Tianjin and geographical advantage of Hebei Province neighboring Beijing and Tianjin, there is a 
strong real possibility by strengthening collaboration with Beijing and Tianjin to ptomote technological 
innovation capability of Hebei’s enterprises. Many scholars’ studies also show that the progress of 
innovation capability of enterprises and regionals are not often from the research and development, but 
are the results of transfer and diffusion of external technology.It has become the most important, the 
lowest cost and the fastest way of backward areas to rapid develop economic through access knowledge 
spillovers of advanced areas[1]. Therefore, it is an ideal choice by absorbing the innovative resources 
from Beijing and Tianjin to achieve leapfrog development of technological innovation capability of Hebei 
Province’s enterprises. 
1. The comparion of enterprise’s technological innovation capability among Beijing, Tianjin and 
Hebei Province 
The author compared the technological innovation ability of enterprise among Beijing, Tianjin and 
Hebei Province by applying 2009 statistical datas from the institutions of Chinese Ministry of Science 
and Technology. Result shows that there has a big gap in the technological innovation capability of 
enterprises in Hebei Province to Beijing and Tianjin. The comprehensive capacity indicator of 
technological innovation capability of enterprises in Hebei Province only ranked No. 23 in China. All of 
the sub-indicators except the indicator of manufacturing and production capacity are located behind the 
national level that shows low technology value-added of the products of Hebei Province’s enterprise. 
Other key indicators like the average R&D full-time staff equivalent per million people, an average 
received number of patents per million people, the proportion of new products in sales of total sales 
revenue of medium-sized industrial enterprises and technology market turnover of Hebei Province is just 
the level of Beijing’s 5.7%, 2.6%, 23% and 25.1%[2]. 
2. The reasons of technological innovation capability of Hebei Province’s enterprises weaker than 
Beijing and Tianjin.  
Although Beijing, Tianjin and Hebei Province belongs to same "economic zone", but the 
technological innovation capability of enterprises in Hebei Province is weaker than the enterprises in 
Beijing and Tianjin.The main reasons include: 
2.1. Irrational industrial structur  .
Industrial structure is the basis for technological innovation, different regions and different stages of 
industrial development level determines the level of its technological strength and innovation 
capability.From the case of three industries, proportion of primary industry in Hebei Province in 2009 
was 13% that  higher than the national average 10.6%, Beijing and Tianjin were 1.0% and 1.7%. The 
proportion of tertiary industry of Hebei Province is only 34.9%, Beijing is as high as 75.8%, Tianjin is 
43.5%. From factors of production structure, Hebei Province is still labor-intensive and resource-intensive 
industries, but Tianjin based on capital-intensive industries and  Beijing based on technology-intensive 
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industries. From the structure of manufacturing technology, Hebei Province is mainly in low-tech 
industries such as raw materials, but Tianjin is mainly in high-tech such as machinery equipment 
industries and Beijing is mainly in high-tech industries such as electronic information. The proportion of 
the high-tech industries added value accounted to industrial added value in Beijing and Tianjin reached 
23.5% and 14.6%, while only 2.6% in Hebei Province.Overall, Hebei Province is still in the mid-
industrialization stage while Tianjin is changing from mid to late industrialization and Beijing have 
reached the later stages of industrialization, namely information technology or service-oriented stage. 
2.2. Investment and level of science and technology is low . 
From the government and enterprise’s investment in 2009, the proportion of science and technology 
research spending accounted to total financial expenditure was 0.78% in Hebei Province, while national 
and Beijing, Tianjin were 1.70%, 5.50% and 2.37%. The proportion of  R&D expenditures accounted to 
sales revenue only 0.38% in Hebei Province while national and Beijing, Tianjin were 0.69%, 0.95% and 
0.93% in 2009. Statistics from China Ministry of Science and technology showed that in 2009, the 
comprehensive progress level of science and technology of Hebei Province is equivalent to Beijing and 
Tianjin's 54.3% and 58.1%, ranked 18th nationwide. Among them, the indicator of the research 
environment, inputs and outputs of science and technology activities, industries of high-tech are ranked 
after 19th in the country while Beijing and Tianjin are ranked the top three. The main indicators of the  
scientific and technological progress level, include the number of professional and technical personnel per 
million, the proportion of R&D expenditure to GDP, the proportion of high-tech industry added value and 
patents owned by employment per million, Hebei Province were ranked No. 20, 22, 24 and 21 in the 
nation that is equivalent to the level of Beijing 24.8%, 13.5%, 11.1% and 6.4%[3]. 
2.3. The soft environment of technological innovation is poor . 
The soft environment for technological innovation in Beijing and Tianjin is relatively good that 
mainly include  the government and enterprise focus on innovation and have strongly innovation sense, 
the advanced management system and mechanism to promote innovation, higher levels  education and 
good economic and technological foundation, more open economy that attract more foreign investment, 
highly entrepreneurial spirit, high level of research cooperation. These innovative elements promote and 
strengthen each other through study and innovative mechanisms that suited to local characteristics and 
create a strong enterprises technological innovation capability. Compared with Beijing and Tianjin, the 
soft environment for technological innovation in Hebei Province is also poor. The innovative 
environmental indicators of Hebei Province in 2009 ranked only No. 22 national, dropped five to 2008 
ranking, not only far lower than Beijing's No. 2,but also lower than Tianjin’s No.17. 
3. The measures of absorping innovative resources from Beijing and Tianjin to improve 
technological innovation capability of Hebei Province 
3.1. Promote the flow of innovation elements by establishing regional innovation system of Beijing, 
Tianjin and Hebei Province  
We must strengthen the organization and coordinatione when begin to establish the regional 
innovation system of Beijing, Tianjin and Hebei Province. First, establish Cooperation Joint Conference 
system of the technological innovation composed of relevant government leadership of Beijing, Tianjin 
and Hebei Province to consultate and solve major problems in science and technology innovation 
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cooperation chaired by the Beijing-led or alternately. Second, establish science and technological 
innovation Coordinating Committee composed of Science and Technology Management department 
heads of Beijing, Tianjin and Hebei Province to organize the implementation of technology planning, 
major projects and policy development. Third, establish experts and entrepreneurs advice system of 
Beijing, Tianjin and Hebei Province to provide advice and recommendations of cooperation in science 
and technological innovation through conferences, seminars or demonstration and other forms. 
3.2. Transform and upgrade traditional industries of Hebei Province by using high-tech from Beijing and 
Tianjin  
At present, the traditional industries are still the main body of Hebei Province economy. 
Technological innovation and industrial upgrading does not mean abandoning or weakening traditional 
industries, the purpose of applying information technology and other high-tech is to transform traditional 
industries. First, the steel industry. Hebei Provinceshould take the world-class modern iron and steel base 
and high-grade metal products base as the target, establish docking mechanism of the industrial chain and 
technology chain by playing R&D advantage of Beijing and Tianjin and the industrial scale advantages of 
Hebei Province to fully optimize the product structure in accordance with the development direction of 
professional, high-end, boutique and deep processing. Second, the petrochemical industry. The 
petrochemical industrial base of Hebei Province Province is good. Hebei Province should breakthroughs a 
number of key technologies, develop green production processes and high value-added downstream 
products to improve resource utilization and input-output ratio with the comprehensive technical 
advantages of Tianjin petrochemical industry. Third, the equipment manufacturing industry. Hebei 
Province should develope intelligent mining and drilling equipment, energy saving equipment, 
automotive equipment and high-performance parts manufacturing technology and promote the 
construction of machinery and equipment manufacturing base to improve the cluster effect of industry 
and technology with Beijing’s R&D manufacturing services and Tianjin’s basic manufacturing and sets 
equipment application technology. 
3.3 . Cultivate and strengthen strategic emerging industries in Hebei Province with Beijing and Tianjin’s 
scientific and technological resources 
Strategic and emerging industry is leading the new industrial and technological revolution sunrise 
industry that greatly and long-term affect economic and social development of Hebei Province. Beijing 
has the domestic first-class R&D level in the electronic information, biological medicine and new 
materials technology. Tianjin’s Hi-tech industry has rapidly developed in the electronic information, 
biological pharmacy, optical electromechanical integration, new materials, new energy, environmental 
protection and resource exploitation, etc. Hebei Province should cooperate with Beijing and Tianjin 
according to the principle of integration of resources and complement advantages each other. 
3.4. Take appropriate measures to attract innovative resources according to the characteristics of 
innovation elements  
First, all levels of government should invest and provide favorable living conditions and business 
environment to the Beijing and Tianjin's technological talent that willing to settled in Hebei Province. 
Hebei Province should strengthen preferential policies of attracting talent based on the existing national 
laws and regulations and take advantage of equity, options and other incentive measures to attract talented 
people of Beijing and Tianjin. 
1505CUI-jian and LIU Zhi-guo / Procedia Engineering 29 (2012) 1501 – 1505W. Mei et al. / Procedia Engineering 00 (2011) 00 –000 
Second, Hebei Province can create a business platform for the people that unwilling to settled in Hebei 
Province to use their wisdom. Hebei Province should widely attract top talents and their teams carrying 
high-tech research products to Hebei Province for application to estabish the environment of high-end 
talent, high-level research products gathering to Hebei for supporting a number of key industries 
development. This method costs less and because of the geographic advantage of Hebei Province is also 
more feasible[5]. 
Third, SMEs around Beijing and Tianjin can improve their technological innovation capability 
through "Sunday engineers", "Holiday Dr." and other measures because of geopolitical advantage and 
convenient transportation. Although this is a more ancient practice, but simple and easy to operate, can 
achieve good results. 
Fourth, Send different types people training in Beijing and Tianjin to absorb the tacit elements of 
innovation.Tacit elements of innovation has a significant role in improving the innovation environment. 
Hebei Province should do more works at absorbing the concepta,wareness and mechanism of innovation 
from Beijing and Tianjin because the poor innovation environment has become the most important factor 
that constraining Hebei Province’s innovation capability. Tacit innovative elements usually can not be 
absorbed by introducing, the best ways to grasp them are personnel field study, experience, practice and 
cooperation[6]. We should selecte categories of personnel to learn in Beijing and Tianjin by taking 
advantage of the opportunity of the integration of Beijing, Tianjin and Hebei Province. The sustained, 
high-volume, continuous learning can train a lot of innovation management and technical personnel for 
Hebei Province. Combined with actual work of Hebei Province, not only can it improve the macro-
environment for innovation and enterprise’s management system and mechanism to promote innovation, 
but also can effectively improve the innovation capability of technical personnel. Specifically, the 
improvement of the innovation environment is a gradual and long process.Hebei Province should pay 
more attention to the combination of  the advanced experience from Beijing and Tianjin with the local 
practice based on adhering to send personnel for long-term training.   
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